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(57) ABSTRACT

An antenna for a keyless entry radiofrequency system of a
vehicle has an antenna cable, a conductor of which extends
through an opening in the vehicle body with a free end
outside said vehicle to prevent shielding of the free end by
the vehicle body.

8 Claims, 2 Drawing Sheets
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ANTENNA FOR A CENTRAL LOCKING
SYSTEM OF AN AUTOMOTIVE VEHICLE

FIELD OF THE INVENTION

Our present mvention relates to an antenna for a motor
vehicle and particularly to a motor vehicle having a central
locking system and especially a central locking system
which can be actuated at least in part by a radiofrequency
signal transmitted from the exterior of the vehicle.

BACKGROUND OF THE INVENTION

DE 295 00 961 describes a vehicle antenna arrangement
in which the antenna serves several functions including
radio reception, mobile communications and the like. In
such an antenna arrangement, means can be provided for the
transmission and reception of radio frequency signals within
an antenna housing or apart from the antenna housing,
especially when the antenna 1s of the radio type. The housing
can be affixed by an appropriate base to the roof of the
vehicle and the roof of the vehicle can have an opening
through which the celectrical conductors servicing the
antenna can extend. Below the housing, the electronic
circuitry of the antenna can be provided, this circuitry
serving to process the signals to and from the antenna.

Vehicles can also be provided with so-called keyless entry
systems, generally in the form of a radio controlled central
locking arrangement. That document, however, does not
describe such a keyless entry system or any means which
can facilitate the actuation of a keyless entry system by a
radio-frequency signal from the exterior.

In practice, the transmission of a radiofrequency signal
from, for example, a keyless entry transmitter external of the
vehicle to a pickup within the interior of the vehicle has
involved problems resulting from a shielding of the pickup
within the vehicle interior caused by the body of the vehicle.

The pickup for such a keyless entry system has been a
piece of coaxial cable which had a conductor extending from
that cable with 1ts free end located within the body of the
vehicle and thereby shielding via the metallic part of the
vehicle body. Sometimes that free conductor was located
within a windshield or rear window of the vehicle and then
shielding from a vapor-deposited metallic coating on the
window could create problems.

As an alternative to cables of this type, functioning as
antennae 1n the interior of the wvehicle, were so-called
window antennae, 1n which conductors in or on the window
could receive signals for operating the keyless entry system.
Such window antennae, however, were not available for
some types of vehicles, for example convertibles, and were
expensive for others.

Mention should be made as well of German utility model
G 93 14 147.5 of Jan. 1994 which describes a vehicle

antenna mounted on a vehicle body and serviced by a
coaxial cable and to U.S. Pat. No. 6,339,403 which does
have a remote keyless entry arrangement.

OBJECTS OF THE INVENTION

It 1s the principal object of the present invention to
provide an antenna for a motor vehicle which 1s particularly
suitable for use with keyless entry systems and 1s of simple
and 1nexpensive construction.

Another object of the invention 1s to provide an automo-
tive vehicle which 1s free from the drawbacks outlined

previously.
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2
SUMMARY OF THE INVENTION

These objects and others which will become apparent
hereinafter are attained, 1n accordance with the invention 1n
an antenna for a motor vehicle for the transmission or
reception of signals with receiving circuitry for the vehicle
and wheremn the receiving circuitry 1s comprised of an
antenna structure or antenna cable which has at least one
conductor passing through an opening i1n the body of the
vehicle and a free end which i1s located externally for
receiving and transmitting signals from and to the exterior of
the vehicle. More particularly, an automotive vehicle
according to the mvention can comprise:

a vehicle body;

a central locking system 1n the vehicle body and com-
prising a radiofrequency receiver and locks operated by the
receiver;

an antenna connected to the receiver for receiving radiof-
requency signals transmitted to the vehicle body and trans-
mitting radiofrequency signals from the vehicle body, the
body having an opening between an interior and an exterior
thereof and the antenna having an antenna cable provided
with a conductor extending through the opening and having
a free end terminating at the exterior of the opening; and

a device actuatable from the exterior of the body for
producing a radiofrequency signal for pick up by the con-
ductor.

The antenna can be disposed on the surface of the body of
the vehicle provided with the opening and can fulfill a
multiplicity of radio functions, including normal AM or FM
radio functions and mobile radio communications and can
include at least one feeder to the antenna system. The feeder
or another antenna cable can have the conductor extending
through the opening and having its free end terminating at
the exterior of that opening to form the receiver for the

keyless entry system or central locking system of the
vehicle.

The antenna housing or a printed circuit board thereof can
have an electrically conducting surface which 1s connected
with the antenna cable. At least one feeder, 1n accordance
with the antenna cable, can be connected by a plug connec-
tion and, if desired, further lines or conductors with the
fransmitting or receiving device. The antenna cable may also
be formed as the current supply unit for the circuitry of the
antenna and the coupling to the antenna cable can be effected
compositively. The signal coupling, in particular, may be
effected via a coupling condenser which 1s integrated in the
plug connection.

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects, features, and advantages will
become more readily apparent from the following
description, reference being made to the accompanying
drawing in which:

FIG. 1 1s a diagram showing principles of the invention;
and

FIG. 2 1s a cross sectional view through a part of the roof
of a motor vehicle showing a roof antenna embodying the
present 1nvention.

SPECIFIC DESCRIPTION

FIG. 1 shows a principle of the invention 1n which the roof
1 of a vehicle has been 1llustrated to represent the body of
the vehicle and can be the portion of the vehicle over the
passenger compartment. This roof 1 has an opening 2
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through which a conductor 3 of a coaxial antenna cable 4 can
extend to the exterior above the roof 1. The coaxial cable 4
can form the antenna for a keyless entry system represented
diagrammatically at 20 and which includes the radiofre-
quency receiver for which the coaxial cable 4 1s the antenna
and which can be connected to the vehicle locks 21 and 22.
To trigger the keyless entry system a transmitter 23 held in
the hand of the vehicle operator and having a button 24 can
transmit an unlocking signal 25 by radiofrequency to the
antenna conductor 3. The free end 26 of this conductor lies
at the exterior of the vehicle and thus 1s not shielded by the
metal roof 1. The balance of the coaxial cable 1s 1nsulated
from the roof 1 and can lie within the vehicle forming part
of the transmitter/recerver unit of the keyless entry system.
The conductor 3 ensures that the signal for remote control of
the keyless entry system will be received satisfactorily,
independently of whether that signal derives from within the
interior of the passenger compartment or from the exterior of
the vehicle.

FIG. 2 shows the application of the mnvention to a system
in which the vehicle has a roof antenna 5 applied to the root
1. The antenna S has a base 6 which 1s composed of metal
and which 1s formed with a projection 7 extending through
the opening through the roof 1. Above the base 6 the antenna
housing 8 1s composed of electrically 1nsulating material
such as a synthetic resin and this housing can include
circuitry 9, 10 for the transmission or reception of signals for
a multiplicity of radio transmission and reception purposes
including, as described in DE 295 00 961, normal radio
reception 1 the AM and FM bands, satellite navigation
(GPS) and mobile radio services like for example AMPS,
GSM, GSM 1800, UMTS and the like. The circuitry includ-
ing that on the printed circuit board 9 and that represented
at 10 or other circuitry 1s correspondingly configured. For
the transmission of signals or the delivery of received
signals, a feeder 11 1s provided and 1n practice, two or more
similar feeder lines 11 and 12, generally coaxial lines, can
connect the antenna housing 8 with the internal circuitry
within the vehicle. The feeders 11 and 12 serve to pass on the

received signals and to deliver transmission signals for the
antenna.

In the embodiment of FIG. 2 the feeder 12 1s also formed
as an antenna cable 1n the sense of the cable 4 described 1n
connection with FIG. 1. In this embodiment, moreover, the
feeder 12 not only serves for reception or transmission of
signals for keyless entry for vehicle access but may also
serve as the current supply for the circuitry of the antenna §.
The cable or signal pickup, however, may also be separate
from the current supply cable.

One end of the feeder 12 can be a conductor 3 which has
its free end connected to an electrically conducting surface
13 formed within the antenna housing 8 and thus unshielded
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by the roof 1. The opposite end of the feeder 12 can have a
plug connection 14 at which the feeder 12 1s divided to run
to the coaxial cable 4 and to the current supply conductor 135.
To couple received signals from the antenna cable 12, a
coupling capacitor 16 can be provided and this capacitor can
be mtegrated mto the plug connector 14.

If the signals are delivered directly and there 1s no danger
from supply current flow to the receiver, the coupling
condenser 16 can be omitted. It 1s also conceivable that the
lines 11, 12, 4 and 15 can be joined in a single cable strand.

We claim:

1. An automotive vehicle comprising:

a vehicle body;

a central locking system 1n said vehicle body and com-
prising a radiofrequency receiver and locks operated by
said receiver;

an antenna connected to said receiver for receiving radiof-
requency signals transmitted to said vehicle body and
transmitting radiofrequency signals from said vehicle
body, said body having an opening between an interior
and an exterior thereof and said antenna having an
antenna cable provided with a conductor extending
through said opening and having a free end terminating,
at the exterior of said opening; and

a device actuatable from the exterior of said body for
producing a radiofrequency signal for pick up by said
conductor.

2. The automotive vehicle defined 1n claim 1, further
comprising an antenna structure on said vehicle body and
capable of receiving and transmitting signals for a multi-
plicity of radio services, said antenna structure having at
least one feeder to circuitry within said antenna structure,
said conductor extending into said antenna structure.

3. The automotive vehicle defined 1n claim 2 wherein said
antenna cable extends into an antenna housing forming part
of said structure.

4. The automotive vehicle defined in claim 3 wherein said
antenna structure 1s formed with an electrically conducting
surface, said free end terminating at said surface.

5. The automotive vehicle defined 1n claim 3 wherein said
antenna cable includes a plug for connection to a receiving,
and transmitting unait.

6. The automotive vehicle defined 1n claim 3 wherein said
cable mcludes means for supplying electric current to cir-
cuitry of said antenna structure.

7. The automotive vehicle defined 1n claim 3, further
comprising a capacitor for coupling signals from said con-
ductor.

8. The automotive vehicle defined 1n claim 7 wherein said
capacitor 1s incorporated 1n a plug connector for said cable.
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